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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a gas barrier property 
complex film excellent in a gas barrier property complex film especially oxygen barrier property, and/or 
steam barrier property. 
[0002] 

[Description of the Prior Art] what carried out the laminating of the aluminum on [ various ] the film as 
a film which was excellent in gas barrier property conventionally, the thing which coated polyvinylidene 
resin and the poly vinylidene polyacrylic acid copolymer resin, or Si02 etc. - what coated the thin film 
is known. As the manufacture approach of these gas barrier property :films, the method of making a thin 
fikn form by approaches, such as vacuum deposition, sputtering, and ion plating, on [ various ] a film is 
performed. Furthermore, in order to aim at improvement in gas barrier property, or flexibility and 
transparency, the coating film which compounded various kinds of matter is proposed. For example, the 
complex film which was excellent in the adhesion of the vacuum evaporationo film and macromolecule 
base material which are characterized by making the thin film layer of a metal, a metallic oxide, and a 
silicon oxide form by one approach of vacuum deposition, sputtering, and ion plating is indicated by 
JP,7-59748,B within the vacuum system, heating the skin temperature of a high polymer film more than 
the glass transition temperature of this high polymer film. Moreover, the transparency which prepared 
the transparence thin film which consists of an aluminum oxide and oxidation silicon on the base which 
becomes JP,6-23902,A fi-om transparence plastic film, The transparence gas barrier film excellent in gas 
barrier property and retort-proof nature is proposed. The reaction vacuum deposition which heats a 
metal as the desirable manufacture approach, and is made to react with oxygen by the gaseous phase, 
aluminum 203 by the electron ray Si02 Electron beam vacuxmi deposition and aluminum 203 which 
are made into the source of vacuum evaporationo Si or Si02 It heats and the reaction vacuum deposition 
to which oxygen is made to react by the gaseous phase if needed is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] In order that each aforementioned improving method may 
use a solid raw material, in case it produces bipolar membrane, control of a thin film presentation is 
difficult for it, or it has the trouble that a raw material is expensive and economical efficiency is bad. 
Moreover, in order that any approach may require the high degree of vacuum of 10 to 3 or more Torrs, 
there is a trouble that facility cost (initial cost) and a running cost are high. This invention solves the 
trouble of such a conventional technique, and it excels in gas barrier property, and transparency is also 
high and it aims at offering the manufacture approach of a gas barrier property complex film that the gas 
barrier property complex film of the stable quality which has the fijrther excellent flexibility can be 
comparatively manufactured with sufficient operability easily with the equipment of whenever [ low- 
vacuum ]. 
[0004] 

[Means for Solving the Problem] This invention on the high polymer film which pretreated beforehand 
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for removal of the dirt matter, and surface activation Organic [ which is a liquid in a 20-150-degree C 
temperature region at organic Si compound which is a liquid in a 20-150-degree C temperature region / 
Ti ] The raw material constituent which blended one or more sorts of organometallic compounds chosen 
from the group which consists of aluminum and a Mg compound is used. It is Si02 by the plasma-CVD 
method. It is the manufacture approach of the gas barrier property complex fibn characterized by 
making the thin film which uses as a principal component one or more sorts of metallic oxides chosen 
from the group which consists of Ti, aluminum, and Mg form. 

[0005] It is 02 as after treatment after formation of the thin film according [ on the approach of this 
invention, and ] to a plasma-CVD method. Oxidization of an unreacted raw material can be promoted 
and the presentation of the coating film can be made to equalize fiirther by performing plasma treatment. 

[0006] 

[Embodiment of the Invention] organic [ which is a liquid in a 20-150-degree C temperature region at 
organic Si compound which is a liquid in a 20-1 50-degree C temperature region as a raw material of the 
coating film which has gas barrier property in the approach of this invention ] - the raw material 
constituent which blended one or more sorts of organometallic compounds chosen from the group which 
consists of Ti, aluminum, and a Mg compound is used. In addition, in a 20-150-degree C temperature 
region, the compound which is a liquid means the compoxmd which is a liquid at least in the part within 
the limits of 20- 150 degrees C here. 

[0007] Although a tetra-ethoxy silane, methyl triethoxysilane, hexa methyl disiloxane, a tetramethoxy 
silane, a methoxy trimethyl silane, a tetramethylsilane, hexa methyl trisiloxane, tetra-chlorosilicane, 
TORIKURORO methylsilane, trimethylchlorosilane, dimethyldichlorosilane, dimethyl chlorosilicane, 
etc. can be mentioned in the 20-1 50-degree C aforementioned temperature region as an example of 
organic Si compound which is a liquid, there is hexa methyl disiloxane (HMDS0:C6 H180Si2 : 100 
degrees C of boiling points) as a desirable compound especially. 

[0008] organic [ which is a liquid in a 20-150-degree C temperature region ] - as an example of Ti, 
aluminum, and Mg compoxmd, titanium isopropoxide, aluminum isopropoxide, magnesium ethoxide, 
etc. can be mentioned. The titanium isopropoxide (C12H2804 Ti:TIPT: melting point of 18 degrees C) 
which is organic Ti compound is suitable especially. 

[0009] In the gas barrier property complex film concerning this invention. Si component has contributed 
mainly to gas barrier property after membrane formation, and Ti, aluminum, or Mg component is 
considered that flexibility improves by breaking down the regular array of Si. in addition, organic - the 
same effectiveness is acquired even if it uses organic [ which is a liquid / Mo ], or Zn compound in a 20- 
1 50-degree C temperature region instead of Ti, aluminum, or Mg compound. 

[0010] organic Si compound and organic ~ let the operating rate with Ti, aluminum, or Mg compound 
be tiie range of 0.2/1-10/1 by atomic ratio, i.e., Si,/(Ti, aluminum, or Mg). If the rate of Si increases 
more than this, flexibility will fall, and if it becomes less than this, improvement in gas barrier property 
will not be found. 

[001 1] As an example of the high polymer film used as a base material by this invention, polyethylene, 
polypropylene, polyetiiylene terephtiialate, nylon 6, Nylon 66, polyvinyl alcohol, etc. are mentioned. An 
additive, for example, a plasticizer, an antistatic agent, lubricant, an ultraviolet ray absorbent, etc. may 
be contained in these high polymer films. 

[0012] Next, the general manufacture approach of the gas barrier property complex film by the approach 
of this invention is shown, formation of the thin film according to a plasma-CVD method first - 
preceding - the inside of a vacuum housing - a high polymer film - corona discharge treatment, and 
Ar, helium and 02 etc. - plasma treatment to depend is pretreated and removal of the dirt matter of a 
high polymer film and surface activation are performed. By this, the adhesive property of a high 
polymer film and the coating film can be raised. Processing conditions are 02 which is the most general 
approach although what is necessary is just to set up optimum conditions about each art, respectively. 
The standard example of plasma treatment is shown in Table 1. 

[0013] Subsequently, organic [ organic Si compound prepared into the predetermined ratio at the high 
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polymer film which pretreated and organic / Ti ] The raw material constituent which blended one or 
more sorts of organometallic compoxmds chosen from the group which consists of aluminum and a Mg 
compound Supply inert gas, such as an argon, as carrier gas, and coating is performed by the plasma- 
CVD method. It is Si02 on a high polymer film. A 40-60nm thin film is made to form preferably 10- 
lOOnm in thickness which uses as a principal component one or more sorts of metallic oxides chosen 
fi-om the group which consists of Ti, aluminum, and Mg. The standard conditions of coating by the 
plasma-CVD method are shown in Table 1 . 

[0014] Furthermore, it is 02 as after treatment after formation of the thin film by the plasma-CVD 
method. Oxidization of an imreacted raw material can be promoted and the presentation of the coating 
film can be made to equalize further by performing plasma treatment. The standard conditions of after 
treatment are shown in Table 1. 
[0015] 
[Table 1] 

^1 m^t^ 



X n 


m 13 

( Torr ) 


9mnm 

( sec ) 




( cc/min ) 


(W) 




0.1 
~1.0 


0 

~120 


30 

~100 


5~20 


20 

~200 




0.2 
-2.0 


1 

~30 


30 

~100 


mk 5--20 
At 0.5~5 


20 

~200 


mm 


0.1 
~1.0 


0 

~120 


30 

—100 


5~20 


20 

~200 



[0016] 

[Example] An example explains the approach of this invention still more concretely below. The coating 
fihn was produced using the testing device shown in drawing 1 by making a polyethylene terephthalate 
(PET) film into a specimen, and the performance evaluation was performed. 

** a biaxial-stretching PET film with a test preparation thickness of 12 micrometers - the diameter of 
160mm ~ it cut off circularly, and in the ethanol bath, ultrasonic cleaning was performed enough and it 
dried. 

** The film 1 which carried out pretreatment washing was put on the substrate 3 in a vacuum housing 2, 
and the inside of a vacuum housing 2 was enough exhausted to 0. 1 Torr extent. Subsequently, oxygen 
(02) 4 was introduced by the flow rate of 10 cc/min, RF plasma (RF plasma) was generated with the 
plasma generator, and RF plasma of SOW or lOOW was impressed for 1 minute between the RF 
electrode 5 and the substrate 3. The plasma generator consists of RF generator 6, a matching unit 7, an 
RF electrode 5, and a substrate 3. 

[0017] ** Hexa methyl disiloxane (HMDSO) was used as a coating processing organic Si compound, 
and titanium isopropoxide (TIPI: example 1), aluminum isopropoxide (AIP: example 2), or magnesium 
ethoxide (MET: example 3) was used as an organometallic compound blended witii this, by pouring and 
carrying out bubbling of the argon (Ar) 9 which is carrier gas about the liquefied organometallic 
compoimd 8 which predetermined came out comparatively, was mixed and prepared these 
organometallic compounds by the flow rate of 2 cc/min, it supplied in the vacuum housing 2 and 
predetermined time coating processing was performed. In the meantime, plasma impression and oxygen 
gas supply were continued with pretreatment conditions. 
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[0018] ** After performing after-treatment predetermined time coating processing, supply of an 
organometallic compound was suspended and after treatment was performed by impressing the oxygen 
plasma for 1 minute like a head end process. In case the nitrogen 1 1 in drawing 2 (N2) retums the inside 
of a vacuum housing 2 to atmospheric pressure, it is introduced, and it is used for carbon tetrafluoride 
(CF4) 12 washing the inside of the vacuum housing 2 polluted by use, and an argon 13 is used for 
controlling the partial pressure of oxygen gas. 

[0019] ** While measuring the amount of oxygen transparency using oxygen transmissometry 
equipment (the product made from MOCON, OX-TRANIOO) and evaluating oxygen gas barrier 
property about tiie coating film which carried out performance-evaluation production, measurement of 
the amount of steam transparency was also performed. Moreover, flexibility was evaluated by 
measuring the amount of oxygen transparency, and the amount of steam transparency again, and 
measuring the amoimt of transparency before and behind repetition crookedness about the sample after a 
repetition bending tester (physical science industrial company make) performs a bend test repeatedly. 
Furthermore, total light transmission was measured [ transparency ] about the sample ten days after 
production, and permeability made [ 60% or more of thing ] x O and less than 40% of thing for 
transparency O, and 40% or more less than 60% of thing. 

[0020] (Example 1 : Example which blended organic Ti compound with organic Si compound) 
According to said approach, the coating film was produced according to the conditions shovm in Table 

2, and the performance evaluation was performed. A result is shown in Table 5. Each gas barrier 
property complex film (sample No.3-9) of this invention used and produced at a rate to which the ratio 
of HMDSO and TIPT is set to 90 / 10 - 10/90 from Table 5 at vol% in both HMDSO and TIPT showed 
good gas barrier property below 2 cc/cm2 / day, and change did not almost have after neglect for ten 
days, and it had the outstanding transparency, and its performance degradation after a bend test-proof 
was also small. On the other hand, there was no improvement effect of gas barrier property, the coating 
fikn could not be formed, but it was almost equivalent to the unsettled thing, and by sample No.2 which 
used only HMDSO as an organometallic compound, although gas barrier property was good, the amount 
of oxygen transparency after a bend test-proof was increasing it sample No.l 1 which used only TIPT as 
an organometallic compoxmd. Moreover, there is also no improvement effect of gas barrier property 
sample No.l which did not pretreat by using only HMDSO as well as sample No.2, and fiirther, except 
having not pretreated, it reaches sample No. 12, and the coating film cannot be formed in 13, but it turns 
out in the approach of this invention to be pretreated that was produced on the same conditions as 
sample No.5. 

[0021] In addition, in sample No.5 to which coating time amount was changed with 10 seconds, 20 
seconds, and 30 seconds on the same conditions, and 8 and 10, the thickness of a thin film was set to 
50,100,120nm, respectively. Since the amount of oxygen transparency after a bend test-proof will come 
to increase rapidly and gas barrier property will fall if it will become like drawing 2 if the measurement 
result of the amoimt of oxygen transparency about these is extracted from Table 5 and illustrated, and 
film thickness becomes thick too much, the thickness of a thin fibn is imderstood are good to be referred 
to as lOOnm or less. 

[0022] Moreover, it is Si02 when the presentation of the coating film of the produced gas barrier 
property complex film (10 sample No.3- 14) was measured by ESCA. And Ti02 Existence was 
checked. Moreover, although, as for sample No. 14 which did not perform after treatment after forming 
the coating film, the engine performance was falling a little on the same conditions as sample No.5 as 
compared with sample No.5, it had engine performance sufficient as a gas barrier property complex 
film. 

[0023] (Example 2: Example which blended organic aluminum compound with organic Si compound) 
According to the approach of an example 1, instead of organic Ti compound, organic aluminum 
compound (aluminum isopropoxide: AIP) was used at a rate from which the ratio of HMDSO and AIP is 
set to 80 / 20 - 20/80 at vol%, the coating fihn was produced according to the conditions shovm in Table 

3, and the performance evaluation was performed. A result is shovm in Table 6 and drawing 3 . 
Although gas barrier property is low a little as compared with that for which what used organic 
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aluminum compoimd instead of organic Ti compound (17 sample No.l 5- 20) used organic Ti compound 
from Table 6 and drawing 3 , it turns out that the inclination same on the whole is shown and the gas 
barrier property complex film of the good engine performance is obtained. 
[0024] (Example 3: Example which blended organic Mg compound with organic Si compound) 
According to the approach of an example 1, organic Mg compound magnesium ethoxide:MET was used 
instead of organic Ti compound at a rate from which the ratio of HMDSO and MET is set to 80 / 20 - 
20/80 at vol%, the coating film was produced according to the conditions shown in Table 4, and the 
performance evaluation was performed. A result is shown in Table 7 and drawing 4 . Although gas 
barrier property is low a little as compared with that for which what used organic Mg compound instead 
of organic Ti compound (sample No.21-24) used organic Ti compound from Table 7 and drawing 4 , it 
turns out that the inclination same on the whole is shown and the gas barrier property complex film of 
the good engine performance is obtained. 
[0025] 
[Table 2] 
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[0026] 
[Tables] 



m 

No. 



HMDSO 
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[0027] 
[Table 4] 
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[0028] 
[Table 5] 
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[0029] 
[Table 6] 



[0030] 
[Table 7] 
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[0031] 

[Effect of the Invention] By using the organometallic compound of a liquid as a raw material, and 
making a coating coat form by the plasma-CVD method on a high polymer film, it excels in gas barrier 
property, and transparency is also high and the gas barrier property complex film of the stable quality 
which has the further excellent flexibility can be comparatively manufactured with sufficient operability 
easily with the equipment of whenever [ low-vacuum ]. Moreover, C atom in a coating coat is decreased 
by performing oxygen plasma treatment as after treatment, i.e., an unreacted residual organometallic 
compound is removed and there is effectiveness which makes a coating coat a uniform presentation. The 
coating coat containing two or more sorts of metallic oxides can be made to form in the approach of this 
invention by using together organic Ti compound, organic aluminxim compound, or organic Mg 
compound besides organic Si compound. The gas barrier property complex film which has a coating 
coat containing two or more sorts of such metallic oxides has the flexibility which was excellent as 
compared with the silicon oxide independent film. 



[Translation done.] 
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[0004] 

m^. mm<r>-mitcr>f:zi^(r)nii>i&mmu.i^^'f-y^ 
/i-Ait:. 20-1 5ox:<o^asi^ti3^-^•c^R^4ct:'^>s 

WSS i 2 0-1 5 0-Ccoa««iCfc\,^T?g 

*t'J)?.*«T i , A 1 Jtl^M g-ft^ft*><^^|,P*><i, 

stms 1 ma±mm-kmit-^mm-^tfzmnm& 

[0 00 5] *l|Bfl^o:^rafcfcv^T{i, r^x-^cvD 
mimzti.zi.y)^m^mm<r>m.\^i:m>^^. a- 

[0006] 

imeommmm] ^^Mmmiza^^xa. axt^ 

U 7ttS:*fl) 3— r -f y^^K<0/I^fc UT 2 0~ 1 5 
0'COagJ^(:t3V^TJg«:T'J)l>*S|Si^l:-^ttlc:, 2 
0-1 5 0-C<^aS«lCfcl^T?8[«cT-S)l.*«ilT i , A 

1 aiXMg-fL-&!(?j*>^>^ri.sf*>'oatftis 1 mxi-m 

ZZX'2 0- 1 5 0-Cc7)i&JK«tC*3V^-C?StflJt:-*>S'(k-^ 
2 0-15 0'C</)mm(r&ti:< t t-SStlS 

[0007] f)fec7)2 0- 1 5 O-COfflJg^tCfcV^TM 

t^x'S)i,^msiit^m<mt ixiiThyj^h^i^i^ 
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i-fV^'uai^^y^j:l::'t:mflZkffiV^i>ifi. mzn 

tU^-it^tLX^^-^:^^)U=Ji^a^^y {HMD 
SO-.Ce HisOSiz : »^1 0 0*0 
[0008] 20~15 0'C<7)m.mzi5\,^XWii^Th 

sfliST i . A 1 mMsit^mtom vxa^^-^ 

(C12H2804 Ti :TIPT:|M^18iC)*<iFaf 
[0009] *?6BJt^|,^XA' 'J ^ 

7ttH!ff4-L-Tfc 0 , T i . A 1 XtiM g^^Af S i C7) 
aifliE L\m\\m-t^ t J: ->Ti8®lfttt*<(tilJ;tl. 
mtnthtil. ^rfc, *«Ti . A IXtiMgYk^ 

tlOftt)'9t3 2 0~1 5 0-COiaglitCfc»,^-C?ffif*:TS. 

^>ixS. 20 
[0 0 10] WSSi-fk^fc^tSTi, AlXdMg 

i\L■^'^b<^mm^^m=i■it. t^j:bh. s i / (t 

i, A IXIiMg) TO. 2/1-1 O/lc^^Htt 

[0011] :^^mvmt ixmmtm^'fy ov 



[ 0 0 1 2 ] *l%Bj<o:^cJ:S;<^x>N'U7tt« 
^Dmizxm^m^iz^^x. xs^^^ris^)- 

?^7'f;Pi.KnD-fJ!t®aia, Ar. He, O2 ^tlC 

^ )\^2>^b^-T ^ ymt(r)mmm±^-t 
hztifix'^h. mmmii. ^tim<mmijmiz-? 

[0013] mmmuz^^^Fy < ivuz 
ifmmM\zwm.i^-m.s i -fb^^wsT i , a i 

aVMg'(t:-^*^#>^:l,P*><^M{fiil. 1 «tLhc7)*tS 
^\\.-^^^^\.tt'mmM^. T)\^^y^j:i;(7)T^ 
m.^Xi^^07:^:^blXmi. 7-9X-7CVD 

Oz tTi, A l&i;fMg*>A,:5r'&i¥*»4.S{m4 1« 
feJLh<0^]SSt^l:*?!lfc^±l!c^J-ttl.if§ 1 0~1 00 n 

m. aft L<\i4 0-^6 onm<Dmmim&^-t?>. r 
7XvcvD&{=j:S3— f>f y^<rwm^£^-km. 

[0 014] r^XvCVD&fciS^ffitiOJ^ 

^fr^^it^-r. 

[0015] 

[IS1] 





jE -n 

( Torr ) 


( sec ) 


( t:) 


( cc/mlD ) 


( W) 




0.1 
--1.0 


0 

-120 


30 

-100 


5-20 


20 

-200 




0.2 
-2.0 


1 

-30 


30 

-100 


S« 5-20 
Ar 0.5-5 


20 

-200 




0.1 
'-LO 


0 

-120 


30 

-100 


5--20 


20 

-200 



[00 16] 

\%m\'\ \xf%wmzi. 'ow&mn'iA'^h^zm 

nzmm-h, r^^)x.^WyT-vy9\^-\- (PET) 

:i-T^yyy^ji'M,i:imL.mmmt:^':>tz. ssso 



1 2jLtmWZW3 



EffPET7^/l'AS:Sgl 6 0m 
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ti. acv^-CirS? (02 ) 4 5: 1 0 c c/m i n<nm&T 

owxJii oowc^RFr^x-^Sri^HWJnUc. r 

yX-7m^mfmmMM6^ v-yf-y^^aci-yh 

[00 17]® 3-f -f >':J^5!ra 

i -(fc^fc LT^^-t;^^;l'>''>'n^-9-y ( hm lo 

Dso) imL. cfifciB^-r-&*«i^s{b^t t 

•Cf-^'-':?A^ yro;Kdf V- h' (T I P I : USStfJ 

1 ) , TlVi.-'^M yro^K^i-H ( A I P : H^^lJ 

2) X(i-7^:t.>">AXhdf>'H (MET -.■mm^) 

^LxwmLtzmm-m^mt-^m o mx 

X'hi>r)Vdy ( a r ) 9 ^ 2 c c/m i nOSmt'SS 

LT AVJ y -t^ w i: J; o TKSSS 2 ni-zm 
I. < yy9m^'ii-:>tz. :i<m. ry 

x^m\mmmiixm^i,mm^n-<^ttimt 20 

[0018]® f^S 

^(N2 ) 1 l{i:SS§S2l*lS:;*^{cM-r^t^A 

ti.t.iot'j)D, ia7-y'fL^3g (CF4 ) i2immiz 
7Ji'dyi3mmxm&immi-^<^izmi- 
[0019]® mmm 

imit:^-T ^ yyy HUMz-:>\,^x . KS]®S*»J 

^mW. (MOCONttM. OX-TRANl 00) Srffi 

mix^m^^rmMLikmafxj'iv r^mm-th 

^fzht<7)mMz-^Kyx. Mmmm^mtm^Tii 
itm^i. imimmtk(m^^imtizti,z 

ti-m 1 0 a^gmt^ov^-c^jfe^jg^^aa^L. 40 

^$*«6 0%W±<0t,<?)S-SB^tt®, 4 0%IJU:6 0 

[0020] (Ute^ 1 : *t8S i -fb^fetfffilT i it 
■^i:M-^Lfzm) Huie:Sr&lciiit, ^2tc*-r^mc 
i.^o-T<yyy^)Vj^^mkL. tt«gfFffi«-ff-5 

TtfOp^SrHMDSOfcTI PT(5Dit$*5vo \ %X'9 
0/1 0~1 0/9 0 J: a^rSiJ^T'iSefflLTf^ 

Ltz-^w^mxf<.^}7>m.^y ^ (Kr4No. 3 

--9) Ji, V^-fixi>2cc/cm2 /dayOTtSjff 50 
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6 

^**xyN-';7tt^5^t. 1 0a^^ScS^^i{3i:^i:m 
TT I PTcD^^ri^mUzUm o . 1 1 t'Jin-r -f 

m<^i>ff)t immx'i> o , t ixh 

\imx%hmmmmk<mmmm^maLx \ ^ 

tz, tfz.m\^o. 2fc|Slt<HMDSO(50;^t$rfi6ffl 
t. fij!0aS:fif^:i>5:*»-57tg5^No. \-C\ii}XJ^^) 

mi'Md:^f4No. 5tmt^^X'imLtzWp\no. 1 

■fimi,zi5\yx\mm^ifi^^xh h^t ifhti^h . 

[0021 ] ^fc, H-^ftT-n-r y/B#ra5r 1 0 

s.\ 2o^\ 3oi!!^^hmt^-^tzmmo. 5. i 

0t'{i. SMOJf ;^{i-?-nm5 0 , 10 0, 1 2 0 n 

mi}-(>Mt^Lxm^^-rhbm2(nxo{zts:^. ms.^ 
m< ^^^t^'ht mmtiiurnkt^wmmj^mi'MMiz 
m\ttixoiz^j:*). ^xj<v7^mTti><ox\ m 

[0 0 22] tt:. f^mbfz:ffXJ<*J7mi^y^f\^A 
mfANo. 3-10, 14) c03-r-f y^Hc^ffl^ 
S:ESCAtJ;0i3^Uci:C:^, SiOz St^T i O 

[0023] (Mfe^^J 2 : i -fb^!fi!)t:fl-*|A 1 it 

■^iR-^uzm) mmmi<oifmi,zmtx. ^mi 

it^<7iith 0 tWtS A 1 ^t^!!^ ( T/i- S -T>A^ y r 
O^K^i/K : AI P) S:. HMD SOi: A I POil^** 
vo 1 %t'8 0/2 0-2 0/8 Ot^l. J; a ^fJ^T' 
mix. m3l>Ziy;t^mzJ:'0 Zl-T^y i^y^il^A 
S-#S?L. ttl^ffiSr^To/^:. ^«*«6&t;03tc^ 
t, «6XtXll3*^^., ^jiTi-ft-^ftofti^Olc*!! 
AHt^Sri^fflLittcO (^*S(No. 15-17. 2 
0) {i. *ffiTi'fb-&!feS:ffifflUct,<0{cifci|SLT;>!fX 

m^j:^m(^:VXJ<0 rtt«^7 -< ;UA*«f#^,fiTV^S 
[0 0 24] (I^JtWB :*«S i-fb^t^WliSMg-fb 

-^^m-^uzm) mmmimmizmtx . ^mn 

K : MET) HMDSOtMET<?)it$*<vo 1% 

•C 8 0 / 2 0 - 2 0 / 8 0 1 =5: § i a ^fj^ t'iSM L . 
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SrflEfflLTtt^O (^No. 21-24) J4, ^Ti [0025] 

S2 lltt0ll<Oj|b# 



aif4 
No. 


















81 m 

« BE 

m 


E :^ 
(Torr) 


»*7 IHJ 

(see) 


AX HP- 

Cna) 


HMDSO 


TIPT 


0 
I 




100 


0 


50 


0.4 


10 


50 


9k 


2 




100 


0 


50 


0.4 


10 


60 




3 




90 


10 


50 


0.4 


10 


50 


W 


4 




80 


20 


50 


0.4 


10 


50 


w 


5 




50 


50 


50 


0.4 


10 


50 




6 




20 


80 


50 


0.4 


10 


40 


w 


7 




10 


90 


50 


0.4 


10 


40 


w 


8 




50 


50 


50 


0.4 


20 


100 




9 


w 


50 


50 


100 


0.4 


10 


50 


w 


1 0 




50 


50 


50 


0.4 


30 


120 


w 


1 1 




0 


100 


50 


0.4 


10 


0 


w 


1 2 


m 


50 


50 


50 


0.4 


10 


0 


m 


1 3 




50 


50 


50 


0.4 


10 


0 




1 4 




50 


50 


50 


0.4 


10 


50 





[0026] 



No. 



HMDSO 



100 
80 
50 
20 
0 

50 
50 



AIP 



0 
20 
50 
80 
100 
50 
50 



50 
50 
50 
50 
50 
50 
50 



(Torr) 



0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 



^ m 

(sec) 



10 
10 
10 
10 
10 
10 
10 



(nn) 



60 
40 

40 
40 
0 
0 

40 



5?RNo. 0(4*^aPETV^;tA 



[00271 



* it [*4 ] 
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9 10 

£4 mmm3o9kW 



lt#4 
No. 






own 




01 JiD 
(W) 


E ± 
(Torr) 


W [HI 

(sec) 


m )? 

(no) 


HMDSO 


MET 


0 

2 




100 


0 


50 


0.4 


10 


60 


W 


2 1 




80 


20 


50 


0.4 


10 


40 




2 2 




50 


50 


50 


0.4 


10 


40 




2 3 




20 


80 


50 


0.4 


10 


40 




2 4 




50 


50 


50 


0.4 


10 


40 





StftNo. Ott*i!iaPET7-f 



[0028] * * [^5] 

S5 HWJirogfffl^* 















(cc/m'/day) 




(cc/nVday) 




No. 




1 0 B 




E m 


1 OB 
















0 


63.0 






45.0 






© 


1 


63.0 


63.0 


63.0 


45.0 


45.0 


45.0 


X 


2 


1.0 


1.2 


45.0 


2.2 


2.2 


33.0 


X 


3 


0.9 


1.0 


11.0 


2.4 


2.6 


27.3 


© 
© 


4 


6.9 


1.1 


10.3 


2.2 


2.3 


24.9 


5 


0.9 


1.0 


4.3 


3.1 


3.1 


9.4 


@ 


6 


0.9 


0.9 


4.7 


3.0 


3.2 


8.9 


© 


7 


1.0 


1.1 


9.2 


3.8 


3.9 


14.8 


© 

0 


8 


2.0 


3.0 


39.0 


5. 1 


5.2 


29.5 


9 


1.0 


1.1 


4.2 


2.9 


2.9 


9.1 


© 
O 


1 0 


5.0 


11.3 


47.0 


2.8 


2.8 


35.6 


1 1 


63.0 






46.0 






© 


1 2 


62.0 






45.0 






@ 


1 3 


63.0 






45.0 






© 
0 


1 4 


11.8 


10.2 


18.7 


23.0 


21.4 


1 28.6 



10029] ^ -s^ M] 

^6 mnm2(Dt^mmm 













urn 


(cc/nVday) 




(cc/niVday) 




No. 


IS % 


I 0 B 




it ^ 


1 0 B 


mm: 
















0 


6a 0 






45.0 






© 


2 


1.0 


1.2 


45.0 


2.2 


2.2 


33.0 


X 


1 5 


3.8 


4.0 


8.3 


4.2 


4.2 


8.2 


© 


1 6 


3.9 


3.9 


7.9 


3.1 


3. 1 


7.6 


© 
© 


1 7 


4.7 


4.9 


4.7 


3.0 


3.2 


4.4 


I 8 


63.0 






45.0 






© 


1 9 


63.0 






45.0 






© 


2 0 


12.0 


12.3 


20.8 


22.0 


20.3 


29.0 


© 
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[0030] * * [^73 

g7 mm9^3mmw= 



No. 


(cc/mVday) 


(cc/nVday) 




it 


1 0 a 


mm 


E 


1 OB 




0 


63.0 






45.0 






© 


2 


1.0 


1.2 


45.0 


2.2 


2.2 


33.0 


X 


2 1 


4.5 


4.6 


15.8 


5.3 


5.4 


9.9 


© 


2 2 


4.7 


4.8 


16.2 


5.5 


5.5 


15.6 


© 


2 3 


5.0 


4.9 


16.7 


5.6 


5.5 


15.4 


© 


2 4 


24.5 


25.6 


27.8 


25.0 


25.0 


28.0 





[0031] ^-^th vl b *«-c# I, Z<^Xd ^ 2StUi<0^mS^k^& 

a^^xit. tms i ^t■^<Dmz^mT i -ft^*. :t«s [ii4 ] mmmsizmi^mm g^-^m>m^mb 

[HI] 




II 4 12 13 
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m2] 



ims] 



50 p 
I 40- 

"e ■ 

I 30- 
i 20- 

i ' 

10 - 



exs^ sow . 

E 13 0.4Torr 

mn\tm HMDSO:TIPT=50SO 




lOOnnr 



mm ^0Bm mmm»^ 
im4] 



70 
60 
I 50 
4 40 

!§ 20 
10 
0 



-I — 

p 




-I 1 r- I- 

SOW 






E 


0.4Torr 










10sec 












A- 






o 










□ 


ioai^ 








A 
















J 


e 




9.9 




0 






50 


1% 



HMDSOS»tt»Cvol%l_ _ 



70 r 
60 ■ 

-g 50- 

J 40 

8 
m 

®io 

0 



-1 — I • I I I > > 

SASt) SOW 
E ±) O.ATorr 
iOsec 



O mk 

□ lOQ^ 



A 
O 



o 

I 



A 

o 



0 50 1 

HMOSOSliBHt*[vol%] ^ ^. 
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